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(54) DNA PROBE ARRAY 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a probe array for detecting 
many kinds of DNAs by immobilizing many kinds of arbitrary DNA 
probes. 

SOLUTION: The probe array 4 obtained by arranging particles (prove 
particles) 1 having various probes 2 immobilized thereon in a constant 
order is used. The probe array 4 obtained by arranging the various 
particles 1 always in a constant order is made by arranging plural thin 
tubes or grooves filled with the prove particles in parallel to each other 
and subsequently individually injecting the particles from the thin tubes 
or grooves into another fine tube or groove. The many kinds of probes 
are thus bound to the particles having different diameters and enable 
the simultaneous measurement of many kinds of fluorescent 
light-labeled DNAs. Thereby, the array having various kinds of the DNA 
probes immobilized thereon can simply be prepared. 
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[lf**l] &tl;Z&i&*t&k*:ii?ti1&&°jmtezfn 
— yri/- o 

[111**3] lt**l KEfcro^n-^r U- £H>T. 

#ftt5^D-^7W- 0 
[If** 4] |»**1 XI4ff*9 3(^IE«cW7°n-yr 

[If** 5] lf**lXfilf**3KlElteOT7' > n--:/T 

' o 

[It** 6] !f**3^ibW**5<75fBI^(CfS«<7?7° 

[it** 7] if**3^<b!t**5<75fim7W-fEiftro7" 

ri?r#firnyQ-y7U- 

[§f**8] W**3^blf**5<75fBltV^(C|B*C9y 

[if** 9 ] if** l *>?>»** 5 WVtiMzVSMn-? 

o 

[if** 1 0 ] If** 1 a»e>» ** 5 wfaih^KiEflcW 
tt^F-S:, E)fr¥ffitc^fi)c$tLfc«X(4 2ftoiFffi<DW(c 

[lf**l 1] lf**l ^t>it**5<ofsitv*^fe«g(D 
7a-y7l/-l:Rt>T, WfE'T'n-T'Sr^LfcSfllE 

[lf**l 2] lf**l ^bif**7cofBItv^lc|E«co 



[lf**l 3] ^CD^ffitr^n-y^m^-r^X^ 
[lf**l 4] &T-0«Si-^a-y^|a^i-5Xe 

[if**i 5] it**i 2(^ia«<7?7°n-yr u-wia 
mm\z a k> . ^^^>h^tz.m^xm.i-^m.m±.\zm^< 

^>zk^Wikir^yu-zfTv—(Dmm^m. 

[If**l 6] lf**l 4izmW.<D7a-7T U-<7>§!£ 

iftuya-ycommmzmtezm.^mz&wv. 

/^-ICM Lt y n - ^7 u-5r«t 5 r i: Sr^lS 
i 1- 3 7° n - zf T \s - (DM&Umo 
[lf**l 7] |f**l 6(CiS«c(737*n— yr U—tDW: 

[|f**l 8] if**l 6(wfE«<7?yn-yTU—C9K 

*mm<Dm*h&m\,^xft * £r*H&i:-f-3:/n-:/ 

7^W|^S, 
[lf**l 9] lf**l 4/^<blf**l 7 wMtb^lCfE 

^wMIB^-T- £ Iff] ft K *II2«J^ &ga?iJi- 5. fz ibvmx 

\±y°>i<-yT\s-*>vy-\z&m-rz>z. k *mmk-tz> 

iif**2o] m. z f-<D%tm\z&msntz-7a-7\zm& 
-rzm&ttgi&tktii-fzjjmzm^x. tnm^M^ 
&ytftxtenytvomxMf&i-z>jLmk, tam^iz^ 
mttvxft^zi&ftxteMftZK^mzmiii-rzjimk 
5 z. k zftrnk-tz^m, 

[If** 2 i ] If** 2 oum<r>^m\zm^^x, gfjfESr 

^^ia?ijb7ca:^^»oT, ffimytzm-rzitWkTu 

[lf**2 2] lf**2 0fB«c<O^ffi(c:^V>T, flflfE^ 
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o HRIttz J: 9 W & 4i •& 1 = J: 5 Jfewttaiffiffe 

o b^ttJi"^ r k k 

[HM2 5] W#>S2 OiE*«5#ifefc;6H*-C, fttfES 
(c^(t-C@ft:^ffiro^Eili}riS?iJi-?,^2WX^i:, tfr 
[000 1] 

A, R NA, Xtf*J"<*KfcLT»*<0;|*3£J«i«:l 

i*r^5DNAilffl©DNA7U-Cit5<, 
[00 0 2] 

[t*5K<75S^] ?J AffHWitSt it^DNAU^ 

arc* 5. -wite^w^m^ia^is^s^r^^^fei: 

LT, i*iffi±l;*#< ©DNA7'c-/^lISl; 
E»ltLTItUcDNA7'n-77W- > XfiDNA 

3t^s^i^«^x^-ej£<^ffl$ns y y^77^ 

jj- y =JV-£ i ^S^o-g-^; LTfT < ^ffi ( S c i e n 
ce 251, 767-773 (1991)), XI4D 
NA7 , o-7'Sr#EBi: l o l oHg*JiA,-ev^< 

[0 0 0 3] 

[3§93#8mLJ:3 irtSffil] ft5feg-»T'ii, DNA 

/n-yrw- xiiDNA^y^rof^figrofsrno^ffi 



[0004] #«Wtt±iE<0*&&#fc^$fcafc:*£ 
771/- (DNAyn-y^SE^iJ) Sr«*bfc«tt-Cf^ 

[0 0 0 5] 

m\m*k*x~mf$. u & s w: e> kk?ij $ m 

■f, S*fflDNA7'D-^*LTffltt5 0 
cODNA^n-ySr^n-yroaKSfetc^T-o*®!; 

-5 „ mtf^ffi-coDNAyn-y^ll^li, t' 
tf^t7 tfi?^<Oig-g-4rfiJ^i-5*jfe, Au (&) * 
ffitr SHm&frLX®j£-rZJj&. (B i o p h y s i c 
al Journal 7 1, 1079 — 1086 (1 
9 9 6), #7 (An a 1 y t i 

cal Biochemistry 247, 96—1 
0 1 (1 9 9 7) ) , 3y7^iCitLfc7^!l^7 
5 Kyywxuy > h-r h y v 9 xlzmMI-ZJjfe (P 

roc Natl. Acad. Sci. USA 93, 
4913-4918 (1996) ) LT, 
i:iMIi:#iODNA7D-75;|St^5 D 
[0 0 0 6] DNA/n-ySr$H:^Jxfftffi)$tfc 

mmmz^tbtbtitcm^xxti. x\imfcmm\zmm& 
iz— ■fe<Dmi¥xmpi&itxmfeisX7'B— yr &•* 

E*S0. 1—0. 2mm(75^(Daer^-^l^-rv\ 

[0 0 0 7] ^t^t-^n-y^^LTtafeT- (W 
T, /D-yae^ttf 5) lilo<3o/n-y71/ 

# y a - y & m * l <d b ^ffi -c # s o 

7B-771/-Itt$«^5;tm5. ill 
K ^ tt fc 7 n - 7 ft # ©ftt^f li^ffl CO ^ftltf , 

7n -y 7 ffl Lfc i # 1*36 L J: 

0 k1rZ>&.Pt'DNA<n&*&tj;< -fs 5flJ,^ 
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[00 08] SATfc*»W«>«*«>1W0>»iWfcKWi- 

tt, (i) A^siikiEM* (DNAXfiaa^) t-tn 

fc, (1) fc»V*T. (2) ❖T'n-^'Srft^rbfcttT- 

^^<3*tb^TV>5r (3) ^D-y?rWL 

hftX\^Z.b\zmmfr&>*) . (l) 3U4 (3) i::^ 
X, (4) &7n—7&&tifL1tm.*<D-y-'( XXliM 

-SttfefvCV^:: t, (5) #7"n- y§rtiM$Lfc|&^ 

3t*T"^f®$nTV^-5r i« (3) frh (5) <7?{Brtb*» 

fc«v*-c, (6) yu-ys: 2&7t¥-m±.^ i m\z&^< 

TzZt. (7) yn-ySrlgCTclc^fc- t. (8) 
(1) frh (5) (DfBIHA^-^V^r, (9) 7*b-:/& 

fiwujycf*. €»frti:fi»Lfe:t, do) y 

2t!c<D¥ffiroM^^$nfcflttt''R^$n5r (1 
1) ^o-^fcfiH«L*:tt?-*:«iR«)^jBl*rt^fiy*U 

Lfc«ft ; f-S:2*5c»cia3FiJLfcr.i:, (12) ( 1 ) 
(7) (D{BItb^icM^T, yn-y&ft^tfce^S:, 

wfiafefrfcroKMRtt. (1 3) ef©iIlc/Q-y^ 
m-fZTMt^-fZZ.t, (14) tfro$Il:ya 

T-SrWK-ri^flc^iUWSiIi-Sit, (15) (1 

(16) (14) iCftl^T. :/a~:/£B5ELfc*£T- 
Srs :/B-y<D«««M-***tt^«fc#*rU ^JNlff 

-l:«HL-C7"n-7'7I/-4Mt5:i, (16) 

);i, (i 8) tt^-iA^tt^iEJitafcftw*, 
vrff*5r.i:, (19) (1 4) *»e> (1 7) ©fflft 



tt@^ $ nfc^fcw^* IrI ^ tw^t^f- Sr Kyj-r s it#><o 

[0 0 0 9] «t^-«3*BBt:««f5irfc^ , n-^fci|g-g-i- 
SttatWftSrttttii-S^Ww^jferol**!*, (2 0) 

MlDtSIii^tnci, (2 0) l:ftv^t, 

(2i) tt^a«eMLfciBj»tw»o-c, * (w—tf-) 
eyy-r5te«»K£#xnjB*«:fcffii-5w£. (2 

2) ffi^jJSE^JLfclj&Kf&o-C, ft ( u— !f-) SrflH 
(2 3) 3trofigW^J:9»5>ix5#*fc : f-»=J:'53t«>«feSL 

Xli»#ro»«<aH«&**tHU S-^B-yfcjg-g-Lfc 
tf«E3tf*ro*«:#*5r.£, (2 4) m7n-$t 
WbftffltSri, (2 5) &fi:@f$nfc7n- 

(2 6) ffi^F-SrffiiF-lfttliUTW-jHli-Srt, fffcfflg 
/JSfcSo *3SWW7'n-^ru— «?«jg*}£»4, (2 
7) ^W*ffilC7°n-y^|a^-r5>^iroXgt. 7° 

#KW=EJU1-5& 2 (DTMt , #f£EHic;frH 

IS-kWU ^3<DI@^tf^^ix-5#EIliT"CDST-<73 

[0 0 10] #*BI!rore*W&*il&i-a£«T<0»!3T 
[001 1 ] 

[0012] (JB 1 roHlfcflBJ) El 1 (4. *^BJC0^ 1 <D 
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-7T u-Srfflv^5«laeK«Sr*i-ia"Cfc5. T\£*S> 

0. 2 mm) Srffl«-TS 0 1 cOjSgcoffiarli 5 % 

t'*? L >'tttco7 , '7-i'-^-$:ffl^TPCRi#li 
LT{#f;DNA/n-y^l*iiU ftfy7 1i)! 

tt^F- (yn-yis^) t^r^^-ttSo :»i5iat 

A7n-7i lt^DNAi&fflV^tS< > :«1 
t'tfy-7t'^y^-c-i<@ft: (»«cT-) *ffi 

EiCDNA^D-y^^itS^ffili, M^Lf*\ ±12 
L-fclfciR ((Biophysical Journal 
71, 1079-1086 (1 9 96) ^Ana 1 
ytical Biochemi s try 24 7, 96 
-1 0 1 (1 9 9 7)) fcE*;6S*5 B 47c. Sift: (» 
^ffiS^TI^C^cogB^J, 0IJ x. ti T T T T T • • ■ 

NAtll ^-&±IE0>4*£<&eWfc*S^£ii:@f* OR 

[0 0 13] :ro± 5t-UT^Lfc7'n— y^MIE^ 

7l/-*^/-7) ©t(:t^T7n-77U-4it 
5„ ^tf7!)-f (7d-77 7) CO^F 

fctfc'* 5 <b , Pa ^xfcfsi# 1 (DWnL^ft V > 

T\ DNA7c-7 2 b1k%Mm8 tff&'frZiXltM.'&D 
NAtW^y^Xtfc (9tt4att*ilS-&l-J:5» 
«t^-Hw«ffi$n*:Kls|.DNAWr>ir-(?*5) **BH 

[00 14] 7a-7l, 2. n^b^S/o-^ 
T 'J — 9 (7a-77U-*/^ 

-7) «)K»ttAP5«3K1S|.jjlEA*(fil6*»P,«3fe««8 
/i^^tlfc^DNASriiAtrDNAT'Q- 7 2 t 
t*Sa8^$JifeK^DNAi £ W y II *V X 
£i£T7cf£, /B-yr W^^y- 7 iSr^StlWgS 
W}i3 (El^-tir-f) lity HLT, u-f-*Sl lfab 
<Dl — -f— fcU-^Xl 2-Ci)ttt»lt57'n-7'7 
U— 7twfigWi"5o 5" fi, ^4ttlP-C-foS 0 

tP-^Hait^nfcajffifcfiRSi-sttist^ 1 

fi^/i^ — l 2 dJ; 13 2£ft}SiR$,ft„ CCD*>71 
-l7l:!/7/^'fA^SH5t*l:, x-^S 



l 6tcttS7i$ix^„ * = 7Jw** 
7) CD't'lzM^bnfc^i&^-l CO&H, t£ 

-5 0 /iJb\ nyhP-7-l4li, ±M<D&W)is<n'&Wi 
SEW, CCD** 7 1 3 75»f><a{g#&9&^fWBU x — 
*#ygg«l 5, M^^-l 7 — <£>{§ ^-e^SrftiJffll 

i-So ^e=*— l 7, xi±S/TiH 6-ecotH7j7i><b, 

[0 0 15] ?i*3, JJEOttW-CW:, *3feW«**WD 
N A (WfJt) iCtt-frLfc**, 7n-7l, 2, n CO 

coffin VjiV*— 1 2C0ft*3<? 

[ooi6] mz, mi (Dmrnmizfti-tz,, mm^-*? 

[0017] H2lt, (a) tWft^fcT'n-^HJea* 
£ f 5 7"n -77 \s-frMfeM;VM&X*fo%mm$:m^> 

^la^jfflwjfeflr^i^M^sr: t*s-e#5. 02 (a) 
u-H8l:> El 2 (b) coWffi[IKc:^-figSf3#^— 2 

a»ro*l 9i, *1 9K£X L, Xa-y^r 

ffi.2 1 4r*S»fife$n-CV^5. «1 9. 2 OCOfftipf^faS 

(BP*,, »«^<0K&&R£i-3l^*te*2R5|cffli: 
1 zmtc-f) tu 121 w«*i^-(6isr/«^ 

1") ir-TSo BP*j, Xu- h 1 8\zj&i$LZtiZ>mmi 
9, 2 0 tmW*^— 2 3ir<t <9^$tl5^WF*lg|5 
*W&=h 1 14iii§-C# 5o II 9, 20, 21« 

[ooi8] mmi 9 w i i<nmz\-zm— sio/d- 

*SE^»tLT«»*ixS. 01J^I4, Mtl 9co^lcoft 
19-1 |g2C0?« 
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W*i9-nlwtt7'n— T'nSrftWF-^ilWft^. -tlx 

<9f&mm<om2 oizmfrtiz. ft i 9('ii«*r^('i±2 

-£„ rw££^<b$te<£>?*2 1 (4*0 < #<?i|Sm4$fc^ it* 

(7>-^A) -C*>4. «2 Olw3feA/£«*FHi, fill 9 
tiEfT-f EP*>IE?iJffl<D«*2 OlC»oT**«E, 

-7"rHi5fc-7) (rtSO. 3mm) ir^ 9 

Mmm<anTio 22(4, wa.^mm<r>^ (2 

3, 2 0) t / b-^T 7 1 5r^t57' 
n-7"n — */l/^-3^^^--Cj,t), 5* 14* hs/ 

(El 9 03 3 8 {wtt, fflV^^tSDNA/n- 

Lfc*HPfc«#1-*tt^i8<0e^J«J*#. 120. 

-7-7 u-um*^ y -c^cr s^n-y^E^im 

[0 0 19] ^loHJ£0iJicJ«-(j--5. *t^7!J 

-f4'II7'n-7^t57*n-771/-*/l'^-7 

[0 0 2 0] 113(4, Il»S**](li*lt57'n-77 

numiKa , st>'#ta p wov ^fc^n — yr u— 

^-7 (df-vl*5 !>-) tft»Snt^5, yn-7"7 

u— *yuy— 7<DMa$Cii4, «SS^-l /JSjJfEffib^v^J; 5 

l:^h7^-fa-7"5' , 

^-2 4(4mm^-^#r y- (7n-7'7l/-*/i' 
**— 7) (wjgAbT^bSl l 9#ttSo 
[00 2 1] »3£UJ: 5 £-*-4DNAK*i|-3:*#«* 
(ir-C-14, Cy-5 (5S3fe® Affig 6 5 0 n m) Srffl 
v*fc) U M^*l:7'a-77i/-^t5^ttf 
^y — (7n-7*7U-^-7) tUSAL, 'M' 
7yy^f->g^DNAMtyn-7't©Wtj| 

T#7t1*!±i^i-?)/45 N 7^>'tm7'D-y7i--tn 

7a-77 l/-5r^t57n-77 U— *A-y— 7 <D 
ffi^fi*: 6 15nm) „ 7/^^^ yftfT 



h («3t«ft : 5 2 0 tim) 

5 t dr-Vf^y-f (7n-77W-*/V^) CfSo 
Tl^-f-Sr^^ + yLfc!), ^-^ y-'fcortffiij^ 
fCtSo T U— if— SrBBW U#«fc«3««c-T-S: lK)P#(;:}fcJf. 

[0 0 2 2] ifcii:, DNA/n-^U-SrfflV^iS 
[0 0 2 3] EI4(4, 7^^7o-77 \*—b%Mt 

ZteZlibiz**-? 5 dn a/d — yr U— ifflV^S 

i-^ilsl^t U u-iF-flB*H£«i:tftffi#l 3 frft 
atWKBJfcU If-HtWtteltfctfcttiSIl 3 ir&isjs: 
U7*a- ySr^Ufcra— yr U— jJvu^— 7 Srffi 

y-7 4B£Ltl'- y-*-fi?.Wi«t^ffilgl 3£*@*j- 

m& \s v ^sp c c d * y 9 v »e> 

(4 U - If CO BMt* IS] t (5 UHSJi- 5 * (61 7><b 4ft tti $ 

[0 0 2 4] 12] 5 (4, U— ?-%l£74 l/mz^m Vft 
»CftotfiSltt5DNA7B-77l^-?rfflV^ 

ttfiKllwfll&^-t-Staia-cfcs. asm u— +f- 

Sfeflgl 1 A»5j«Z>U— If— Sr^n — 7*7 U— /ft/U^*— 7 <75 
«W=fBo-CPItt*l6l»:BHSt^-5«l^*>5. 

t,v>f7DUyX7l/- (ir^^yi^yX) 2 5T*i 
3tU 7^f /U:? - 2 6 L 1 7-1" > t y t - 2 7 leg 

«J*i:lRj«-e*>S. 0 5 (^-f18/&!4. ^CD&V^te 

[0 0 2 5] EI 614, yn-7'7W-©#ftt5i« 

(yp-y<7?M^^tt^«) 3 oco±*^^ffiflB,At-r§ 

DNA7D-77U-^ffl^5(tSgicoM^tSS; 
D-efcSo @6C/Tf«^tl4, Xn-yru-i4i& 
jctcIEM LT V > 5 # 2 &7&(::ffi?iJ Lfc^-g-f- fc igffl f# 
S4 9(-, ftSPCCDxy Tirvif— ^^*5tW^ta(; 
fflV^ 0 U— »f— ytffi.1 lfrb<K>U— if— 7tl4 5 7— 2 
8X-mfijjfa&&Z-X¥— b.x-9*s<^?— 2 9(^J;<9 

77U-*/^-7C0 5*,7 , B-7'i45«iWi«3 0 
ro^4r^ffiraiti-5 0 CCDxy7tyf-^2& 
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9 Srffi/H-tirT , 57-28$r[H]e$-tt-C u-if — WittT 
SrS5x.ru— y-'-^-v^Srfrft^, u— 7 s — tfSfiB 
3t£*t5 -^7 U— 7 05 SIMS 5«| 

ioo2 6] urn*, atfa^n-yr u-£r<£ffli- 
nf»*s*wMSr^i-i2irS)So 0 7 \ZTF-tmx^ 

*3t*^5*fiT- HDNA4fiW«ttf) 3 

<, DNA#7 , n-y|;iI^tl^*i5^4 0 0 
^7Vu&«Sfcur, Jtt&tHMLrt&i\, 

[0 0 2 7] 6U:R9iLfcJ:3fc, &fl:ffij^lfcDN 
A/n-y^ifroW;^t5i: > -y- V7VHfcj&*s 

tcr#, ^it^^royn-zru-wi^s 

5t**W«Vh£<r£5<, &*3, JR i ©swtw-ett, 
^c¥«i^(tfcftSrfflV^TtAV\ Stf-tWl::^** 

fctfe^-srfs^iayij^ic. ®.**?Mzm umxm&i, 
t>, mis 04, 05, 06, 010 (fiijfi-rs) 

[0 0 2 8] (JB2«3HJ(Sfl»J) IBirolllSWCttT'n- 
yru-Sriia±l-iS«Lfc*s, ft 2 wjljfetfijr (4, f 

JS01Jr-ffl^?>»ST-li^l<7)|?J£01Jt(HlCiaSO. 2m 
m©Sfffc5ii\ KS^O. 1mm, XI40. 0 5m 

[0 0 2 9] 7»a-yru-4r2*7C^(Ciaa-r-5*'& 

yo-yru-*/^-tt5^ Wl^t&OTftSrffiJ 
J*U SSS*^— SrEttMtftt^n— t*TU— stvi^— £ 

Ltffifflts. * + f 5 y -f t^B-yr i/-* 
yu^-t-rs^-g-co^SJfeii, 11 (D^^jtiRicrfo 
•5, *^*+tr9y-**«afe'<ntfftv^ fat, 



-tfesr it3jc&cr*»x.S!^s*sfo5o u— y-* 
-**»*rf 9y-^fl84t-r5Wi-. a«c*-r try y 
-wia^JStbS^ffit-^tr^^^bu— if— if— i»Sr 
SSStU #^r J rt' , 7y-F*3r^-r?.*?tSr2&7£^m^ 

■ctiuii-***, f 7 y-<7?ia?ij$ttS2pE 

tifcu— y-'-Srfiitbr, #^ j r try y— rtrsi-rs* 

[0 0 3 0] EAT^Sft^r-li, ¥SK««fc<a»«rfl&*l, 
fc7 P n-7*r U-*/uy-t-O^TlftHJ-r-5„ 2&7C:t' 
o-y7U-My-3 4(4SW^2tJc<0^r-^*4x 
fcflfllift 0 . 1 mmSr^o-fe/U*^/£or*5i9 , Tffico^p 
tg{C(i^*sa:{t5jiirv^o ft<Dfc 0 y 7^ i*0. 3mm, 
SrofO. 2 5 mm, ft<Of££i±0. 15mmf*!i; 

WiSt-fXliO. 2mmffct) < ^*i^-fift*>ibft~ 

[0 0 3 1] 0814, (a) 2<*fcjc7''n — 7*TU— ztvw 
^-3 4— WS^a- 7*Sr^Ai-'5fc«)W2»:7E7'n 
-yru-*f^Hi-5f&*3 3rospffiH, (b) »fffi0 
rfoSo 2 55c5£7'n— 7*TU— *^y— 3 4^m& J F-Sr 
3tfe^<5.!-(40 8 (a) , (b) t-^-T, ^ Kffl/o- 
7*W«&ffl^a}«3 6SrfiJffl-rs„ ft 3 6<DMn$W-zmW*> 
/<-3 5t-Ibntv^„ 0 8 (a) tStJ;?!:, ft 
3 6J4*JEtC^or*3 9, ft3 6CO/£*5ofcg[555'{r7 p n 

*btifclWtfr3fe-<-5„ i»3 6<DTU— izm^tbtlfczf 
n-7*f+*rott8tf-i **K<z>«En, XfttffKiot 

ft 3 6<D$feV^|5# (*MH&^gB3 7) ~;f£tb £ -frr 2 #; 
7C7°n— 7*T W— 3 4— ^i"-5o ft3 6{r^ 

t4"e 3 iciem$ix-cv^c7 ,, D-7'^t^ j ftt, 08 
(b) K*1-»r3Q0K:JLb*v5«fc 5tc, 2^7E^D-y 

71 */l^-3 4fc«*Lfc:Rl»r*«#£ftS. 7 a 

— 7*r u— ^ywy— 3 4»r|4, 0^LfcV\ fWriS, X 

V-5„ ft 3 6{w7°n — T'Wtrom^Sr^-Srofi^l 

-T-Srid^iJ^-fr, »*i^£ift3 G\z®m-tZ>Z. fetf* 

5„ »s^i±ft3 6Sr@x.r^^«ir#^v^r, # 

?IJ (ft) ^«i-5 7'n-7*»^-|«(7?JRi-*^/U— 
tw^/<e?»?ij (ft) KE«S*l5. *M (ft) »7n-7 
wis^iJii^ i rojIJSCTi: ra«»=^*5 r t * s r# 4, & 

V r\ flfcfiHF-ttift 3 6*^ -7*## «Se^-ffi?iJffl*B 

ft 3 7l:M$n5. 
[0 0 3 2] *3tSr«H±Ji-5^S^B(40 6 iZTjk-rmu 
Sr— gnefeAur, 2ft%/n-7'rw-*^y-3 4i; 
0 6(d^-f-j; o\z i <*7c^(^i-teA$nfcis^(ou— f-* 



(8) 
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2*7citi±s^ (ccd*) sHSMiL-cfciB-*-*. t> 
[0033] ($ 3 (Dmmm) xmrnvfimx'temftL* 

•SrfflffiidM^S^ffi^ loo*- Jtf-O' h-CfoSo SI 3 

1-5#J£^1% Xn-XTW-T-!iXn-X£<£i$L7'-;: 
Bit: (ttTO SrtlLtt^Sr £ asSfSflMB&'hi* < 

[0034] ya-y^mmmzm^m^nLtm 

ST- (yn-ye?) Srafc^Sfcli, aS^5rlo^o 

it \z \zm u -c «■« $ -ttr x n - x r u - zmt 

0 t t i ngf4, Xn — ft5(;io;JxT. 
Silt3/j;o-C< 5c Ltf>U »SEL;fcXn-XttS*i|ft 
T ; Sr^^<^50{iSa^"SlBBT^?)o #J;L!4\ Xn 
-X£@5tLfc|g# (&T0 «Lfcyo-^7U- 

srf^sa-t-siwH, m 2 i 9 , 0 8i;*tt3 6 

fc, Xn-X-ft-#*£T-£t°>'-fe-;/ h«9tSrfflv^-c*tfe>J- 

4) ^Ktm-rntf&v^-c-fcSo 

[0 0 3 5] H9tt\ iffiSii^7'Q-y^Lfc 

14, atf iwrS3 8a>p>*Bi» (in 1 tc^-r 1 9) zm 
ixmwm<Dffi. m 1 \z^-t 2 0 > ^»5&T£ 1 o<5o 

-7»:»iHbrv^. fttfl©l3 8!l»?)E 

mm<omm m 8 ^1-3 6 ) ^mm.*& 1 ^^mm 

sesrffli^-cwi&u WST-SrXn-yr U-*;uX- 3 

1 9X113 e^MJitSfffiCfifCMv^t, 

rti:»i>ttat'i5iji53 commmxit^m^mm t u 
*>, @ftta£CTXn-xw«8i£^< e>-et^fe# 



[0036] (£4 wieitew) m4(nmmmte7v -x 

f*#<, ttt^tngfroM (w*.rf» *as) , mm. 
mm*mmzm^z>xmxfoz>o w»sr««ufc 

[0 0 3 7] SB4(OHlfc«-Ctt. K»S:fi*A«)*3t 
5fi»JSr^i- 0 ^^S'J-T I4F I TC, x 

i SrSWSiJT?* 5 4 5 iZ-tZtztbXhZ, 
[00 3 8] UllOlt 2&tEE5 ; I|K)7'd-7'7 1/-^ 
ffiV>T#fe&mK4 9t#ft&&ffl-r5&£ (tHBfl) SB 

9 — Zm^^tcMZ^Vtze Mt77y>^7i' H4 0 
^4«J, WiSlS^7'n-7'#$afi^li452ft 
7cieB^tl-57 p n— yr U-3 9{cjtSrfi8AtL-C, 
-7'7 I/-3 9 fcjgili L-fcTt^r, 
JCDT^MS^-f^^SriiLTCCD*^ 7 1 3iz£<9 

yru-3 9T'i4, #;ftTliftft9^-:bftV^ ^5t^ 
L, ST (f-X) OJiMfcSrW-M-ra. 
[0 0 3 9] JSJCV^-C, U— ifTt^^^WU— *f— 1 1 

-7-2 8 i. mi <r>jjfa\z.m.&-tZ>m2<nJifa\zi — 
•^-JtofigltfiHWSrtt^-t-i f-Ai^^/<yy-2 9 
iricj;<9. /n-y7l/-3 9l:lltt5, KS 
X(4[slte*7-f/u^— */u^-4 1 tctSM^ixSlt&O 

XTU— 3 9^b^-TS^3t(4, CCD*^71 3l:J; 
»$)J», 77yv'a7'f F4 0ro|J» > CCDA^71 

1 7— wm#ea&srffl»-f5. 7, 
xi±*/fif 1 6-eotb^j^e,, m^dna (Bf^) 

[0 0 4 0] S4 0^Mm 2iSro***roI^ 

M$t5Ctf, 2®^lfflw^7t*«l3»3K:T^2 
0«*"C«»]-r5. 0lJ^(4, »3t(*:Fl, F2«ffl 
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U rftWJtfrFl, F2<08^« (wl, w 2) 
(w 1 , w 2) (w 1 , w 2) = 

(0, 0. 0 5) , (0 0 5, 0. 9 5) , (0. 1, 
0.9), (0.15,0.8 5), (0.2,0. 
8) , (0.2 5,0.7 5), (0. 3,0. 7) , 

(0.3 5,0.6 5), (0.4,0.6), (0. 
4 5,0.55), (0.5,0.5), (0.55, 
0. 45) , (0. 6, 0. 4) , (0. 65, 0. 3 
5) , (0.7,0.3), (0.7 5,0.2 5), 

(0. 8,0.2), (0.8 5,0.15), (0. 
9,0.1), (0.9 5,0.0 5), (1.0, 
0) ^&2 0fll£. 1 0 0 \x mfrb 7 a mMZh 

t*198/imtWl SSioef^f^XSrfcoS^ 
f¥£<£fflLT, #tt^«r1>->fXfcJ:9«ttiJi-6 0 HI 1 0 

^, afiftl*>^*TflMt£ft* DNA*«ll»i-5«« 
^fl> 20X15 = 3 00»DNAyD-y 

[0 04 1] M«StL*»3feo*Bj*ai«^e>tt^^«3S 
tf, YAGl/-f-Tafi-e#5**»J o e, Tam 

3i!£gtt£:i oa»l:»SU, fti 0«<D*H^W5iJ# 
^TUB-efcS. — Rox?riEi:ffifflLTe^^®t 
(Joe, Tamura) <7)ffi^^itC0?l^it<^ 
1 0ii<9 l^D^T, (Joe, Rox) <Dm^t>^±<DM 
^itC0 10il«9, (Tamura^Rox) <D*£^t>it 
<Dfg&)k<D 1 OiS9^^S8T?3 0ii9<E>lRl— fe@<^«tS'J 

^■5riiBfc*5o Mi-, ^w*^— if— -eafi-c**** 

****«:5WBfcfflv^-CK»«r*l»i-5 4:, 1 5 OS 
ffl-t-S^XH-iB!JS:)8a^it«<b, 2 2 5 O^CQDNA^ 
*ffi^««fL-Cfc9, 2 2 5 0S(DDNAWJiffiT 

Rwufctt^#*r(»»-f-a»ffi mm) ***t»ofiM« 

^y^«rfflv^*t, #K»JtSB^ (KB) |:»45DN 
ffl-e#SDNA<Z3fKS(il 0 0 0 0«£A±K§Stw-f 5 
[0 0 4 2] K±«>RW-Ct4, tt*fc«^TM^*r*M 



CtS4i:«ftS«^i*«-e#8^ wattle 

[0 04 3] jo, JilSro Joe, Tamura, Ro 
(im olecular probe flOpffili, C y — 5 
[0 0 4 4] 

[1211] *^Il^lM<^DNA7 P a-7'71/- 

[112] **M^^l<O|gl60iJ^»^S»3|aT-S:7 p o — 
ySMit^n-yrMffiS^ (a) »A 
T?*>S*W»*r»o^u-ho3paiBB, (b) ^n^r 

[03] ^^n^i^tts^c-yri/- 

[H5 1 *«WoJKio**«K*«t5, if— Jfc* 

[136 ] *«W^!Bio|Ofc«^«»t5, 7p^7U 
-Offfct5S«4:WS:^IIitt5DNA^o-7'7 

[13 7] *«PJ^l(D^J6«|tC»Jt5, tWl^n 
-^7 u-^r{£ffli-5ia 6 tw^-T^tc J: «9 HfeiiS^e 

[H8] *36W^*2CQ|611i0»J^»lt5. (a) 2#Cte 
yo-^7 3 4 ^{St^-yn ^^Ai" 

Sfc»^f&*^¥ffiEB, (b) WffiEI 0 

[B9] **w^»3^3Wfcwc«»t*, ms&mt>*t> 

[HI 01 *«W0*4 0**6«fc»«t5, 2#C7cE?iJ 

[«F-»*>ttW] 

fe^-, 4-^-77 , 5' 
hy/^fa-^ 5" --KJN-ttiP, 6»-K»<08lEA*' 
|*K 8 9- 

W»£ftfcK^DNA»fjT\ 10-l/yX, 11— 



« 
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If— Jtm, 1 2-7^yu^-, 13-CCD^^7, 1 
4-^Fn-7- 1 5—^—*— *>LS3£H, 16- 
17-^- l 8-fRtt7-En^MiKf6 

m, 2 0-7 p p-yrMW«, 2i-j8«ttiP 

>-X) , 2 6-7>(/^-, 2 7-7^f^tyf- (C 
CD7^f ^±^^—) , 28— ;7- 2 9-tf-^x 
^^y^^-, 3 O-^n— yoM-Sfi8St««, 3 1- 



NA^t^^tSfl , 3 3-2*S^o-^7l/ 
— Sr^K-f-Sf&A, 3 4-2ft7cyD-y7U-^ 
3 5-#W/K 3 3 

o-7t^y, 7 1 -lf*^^ 0 



[02] 





(b) 



04] 



^ < sun 



B5 



15] 



(a) 




> — E^Tl 




(b) 



/ / / 



15 18 
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[Ell] [16] 




